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I AR AF ISR e b 5t P AR RO A W £
AR AR IR AL AR S i > 35% .
1.2 KBt

ARG R FH B P R BEAL IR BT, R 50 U
PERSRBENL > 0 5 A, B 10 A H R A ER L

Hoo W R A MR Al R AR il T I VI LIV 4 4y
S PRAE LA AR AR N 0.5.1.0.2.0 4.0 g/kg
AT AV SR 14 6 R A
1.3 EFER

STl ) AR FH SRt T e BT £ 1 v £
0 RFRE R RS RA REAE K B b A AR R R
W4 o R AR AL AR, e R S B FR KR 1,

®1 EREARAMREFKT (KTFEM)

Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %

JE 8} Ingredients 47 & Content 7K Nutrient levels” 4+ Content
1244 Sea trash fish 40.0 MBE GE/(MI/kg) 29.21
AT Liver 5.0 HEHR CP 36. 65
K87 Chicken 10.0 HLIE N EE 23.91

%9 1% Chicken intestine 5.0 £ Ca 3.14
%4k % K Extruded corn 39.9 WP 1.30
Wikt Premix" 0.1

41t Total 100.0

V4 F R kL & 45 Contained the following per kg of premix: VA 1 000 000 IU, VD, 200 000 IU, VE 6 000 IU, VB,
600 mg, VB, 800 mg, VB, 300 mg, VB,, 10 mg, VK, 100 mg, VC 40 000 mg, 48 # niacin 4 000 mg, }Z fiX pantothenic acid
1 200 mg, 4= ¥ & biotin 20 mg, Mg folic acid 80 mg, JHAH choline 30 000 mg, Fe 8 200 mg, Cu 50 mg,Mn 1 200 mg, Zn

5 200 mg,I 50 mg, Se 20 mg,Co 50 mg,
2 5 {E Measured values,

1.4 REHMSHEFER

TEAO TR 1 1L B AR Ay % O o 5 A R
LI 356 0 1) B B Sl ) A B B e 55 H ik I
HORHT | A2 R A HEPE K B 50 Ko 158 T 4R AT, X
IKSHAEAN RN AN /N B BE v o 7K S 3% F 8 1)
5, I N G EAT L 110 5%, LAY BR A 5 30 35 A
A PR AN [ X056 7K B A R W, B R LK B Y
PR OL , A AR 1 U, - (08:00—09:00)
R H AR AY 40% , B 1 (16:00—17:00 ) IR
BN HEER 60% , A ok, 5 45 d.
1.5 WEHERSTTE
151 AERERE

SR H O AU T R AR Y R R A
BEARTE , I HK S P45 H

SR H R R SRR ) B ALK SR (AR
PR, X PR S AT AR S, THRUK S 1 2 H

FHE L P2 R B REBR Y B 31
KSR IR H

HAER R BRI
PR HIEE (g/d) = CRE - W) /R KA
P HoR B (g/d) = IREER /0 KR
BIEE L =P X H R/ 4 H .

1.5.2 BRI BEHE A

AR R ] e 8 IRk . T 2009 4F 8
H 25 H #2009 48 A 27 H (413 d) #4711k
PR, A 2 20 531 1k BBOR -5 HE I W 19
IKIR 8 H, B HAE iz 28 i I A AR K 3 K 5
THACACBHA R RAE I O 3 d, ZEM AR 3 d —
WHENCEE o B FERE T A BEAR 5675 80 TR R
2 h, R FEF] 65 ~70 TR Z=AE T, PHI K 73
BT 9 FERE R R AL 0 (40 H ) i S0ORCT B i, T
A5 (4 B B2 5 MR dh b i &0 RIS 17 | RE
VPN R IRAE R AT LE AT Y IA 20 mL
(¥ 20 % B R 151 580, 1o 218 PRI AP 9 2% T, 00 7 B A 14
Rah, AEIRMIE T kAR A XS
MESCHR[6 ] o
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1.5.3 BB

RIGZE W, AR 5 FIR Ik, RE M
W T S A A B, FR A0 S AR R, SR AE T
JE RGLRIE S R TR B R AL

WEE(%) = (SFHEAE/IKFIEE) x100,

1.5.4  Jlpil e

KL G KBE W, A CH5 1 A &
e 78 —20 CUKA NS, I TIEE B NEY
N T T LR T T R0 K o AT 1T A 28
1.5.5 [ e fibn

N R A 0 IR A B MLV, DU I R R
HOHEH BRED REERE D A(IgA) Rk
HFH G(1gG) ARk M(IgM) FMA 3(C3) |
M A(CA) B =R IR IR R (TT3) B HR

JRER (TTA) & &, LOd 48 bR ik 2 4 0 IR 2 4 6 v

‘E‘i)‘]u/—\’_‘éo
1.6 HIELHESHH

T B P 2 £ AR 22 o, R I SEIT
M SAS 6.12 i — AR PERL R (GLM) FE 8 gt 47
AR T 2200 2 LR
2 # R
2.1 HEFFEREXABEKERMNZM

H1ZE 2 I, S UKSR P2 H R B
HifHE R E 2R A RE (P >0.05) H4 4
A -4 H SR B B A1 H O3S A T R
PSR-

F2 IBFEEENKBERKERNZIG

Table 2  Effects of raffinose on growth performance of minks

i H X HRZH w4 g 12 5 4 RV

Ttems Control group Test group [ Test group [l Test group I Test group [V
14 H R & ADFl/g 99.06 +£16.13 104.48 +6.83 96.27 £13.96 107.24 £7.29 108.58 £7.29
SEM H i E ADG/g 18.75 £3.18 21.02 +2.46 20.71 £5.02 18.88 £5. 30 18.93 £3.09
BLHF L F/G 5.36 +0.78 5.01 £0.44 4.84£1.12 6.13 £1.96 5.84 +0.76

R HAR I R R RN 0 407 22 500 8 (P <0..05) , RS 5 407 2 SR 35 (P < 0. 01) T[] 5 6 T 5

FAREFRARE (P>0.05), M.

In the same row, values with different small letter superscripts mean significant difference (P <0.05), and with different

capital letter superscripts mean extremely significant difference ( P <0.01) , while with the same or no letter superscripts mean no

significant difference ( P >0.05). The same as below.

2.2 MIFREENKBEFYERE LRGN
A0
2.2.1  FRAFARSRME XS 7K 50 A A 2
H12¢ 3 Al A1, A 4K H R H
HEH A HIRAHE L & B R DU E  J DR -
FMHARYEFARE(P>0.05),
2.2.2  RRAFARSRME XS 7K 50 i 105 A A 52
1 4 R, A UK 09 H I 5 B A L H 3§
i A L FOBR D O N D O A R 25 S A
BEF(P>0.05),
2.2.3  FRAFIRSRME XS 7K 5 i i A A 52
HIZE 5 R, A 4UKSR 0 H AE R B AR | H 3%

He B
e HEBE DI BRI R R
BE(P>0.05),
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2.2.4  FERFIRRBERT KSR 0 T 1k 3 1% 2 i)

H 2 6 AI %, & 41K SR 85 BT 1k R 1y 25 57
AEEP>0.05),
2.3 I REBENABE TR

122 7 WAL, 5 41K S0 09 I L L U 4
B ERARE(P>0.05),
2.4 IR ERMENT KSR G IE E B 2200

H % 8 AT AN, 25 ALK 50 1 K AT 1 20 22 57
ANEE(P>0.05) 0 4 MR LLKFR 0K FF &
B PR T X IR 4 . 45 41K 50 10 3L IR AT 1 it 22
SARE(P>0.05), K% [ 4109 SUEAT B 50
e, 0 T IR R A A IV 4L (P <
0.05) , HAthglm 22 R AR E(P>0.05)
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Table 3 Effects of raffinose on nitrogen metabolism of minks
i H XfHRZH i 1A 1056 140 1056 40 K IV 40
Items Control group Test group | Test group [l Test group Il Test group [V
S A B
Daﬁx.j\g . 5.77+1.04 6.10+0.38 5.81 £0.91 6.25+0.43 6.34 £0.44
Daily nitrogen intake/g
A 5
Ef‘ﬁﬁ}zﬂj; 0.60 x0.15 0.73 £0.20 0.68 +0.13 0.68 +0.05 0.74 +0.17
Daily fecal nitrogen output/g
f= =
Hﬁ(ﬂﬁkﬂji 3.75+0.80 3.69+0.76 3.74+1.09 3.67+1.03 4.42 £0.65
Daily urine nitrogen output/g
YT F
H?EWLTAE . 1.42 £0.69 1.68 +0.75 1.40 +0. 56 1.89+0.78 1.18 £0.41
Daily nitrogen retention/g
ERIIRAE
. . 24.35+9.48 27.52 +11.96 24.73 £11.58 30.69 £13.63  18.93 £7.90
Nitrogen retention rate/ %
o RIS
ﬁi’%%{ﬁﬂﬁz T 89.60 £1.92 88.04 +2.87 88.28 £2.40 89.01 £0.91 88.50 £2.34
Nitrogen apparent digestibility/ %
F4 RIFERERT KRR KSR
Table 4 Effects of raffinose on fat metabolism of minks
i H X B H jE gl R W LA 5 20 IV
Ttems Control group Test group [ Test group [l Test group I Test group [V
B JE E=N
HEHEHT}X.AE 24.08 £3.82 25.14 £2.02 23.72 £3.25 25.89 +£2.04 26.33 £1.61
Daily fat intake/g
2K B | =N
H;.d:‘ﬂaﬁﬁﬁFtHg; 2.68+1.11 3.78+2.10 2.97£0.92 2.59£0.73 3.20+1.03
Daily fecal fat output/g
SR =N
HEHHB‘M"% 21.40 £3.31 21.36 +1.30 20.75+3.23 23.30 £2.24 23.13 £1.53
Daily fat retention/g
Bl A 3%
HE%.{%%.}?. 89.05 +4.27 85.34 +7.17 87.38 £3.87 89.93 £3.02 87.87 +3.51
Fat digestibility/ %
x5 HMIFEBEXNKREERGFHZIE
Table 5 Effects of raffinose on energy metabolism of minks
it H POgiiE| g 56 T4 s M 2H IV
Ttems Control group Test group [ Test group I Test group I Test group [V
[=<N=N =
Hsbi%/\% 2.92 +£0.47 3.07 +£0.22 2.88 £0.40 3.15+0.22 3.20£0.21
Daily energy intake/MJ
Kok Bl =
H SeRERH it B 0.37 £0.09 0.46 +0.16 0.38 +0.07 0.38 +0.03 0.42 +0.08
Daily fecal energy output/MJ
L Ly Ty L
Hshimi\i . 2.55+0.40 2.62+0.09 2.50 £0.36 2.78£0.23 2.78 £0.14
Daily energy retention/MJ
Pay P = AN /e %7
AER I LA 87.37+2.02 85.43 £4.44 86.64 £2.01 88.03 +1.27 87.14 £2.03

Energy digestibility/ %
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Table 6 Effects of raffinose on calcium and phosphorus digestibility of minks %
gE| Xf R ZH gl R 5 A 5 A HE IV
Items Control group Test group | Test group [l Test group [l Test group [V

5 1

. T 41.96 £13.20 43.14 £10.98 36.74 £10.97 42.24 £5.92 44.74 £11. 66
Calcium digestibility
s Al %
BRI % S 36.17 £4.62 38.44 £11.05 35.84 £4.56 35.68 £5.81 39.07 £12.26
Phosphorus digestibility
x7 W EBEMNKBEEHERNZIG
Table 7 Effects of raffinose on organ indices of minks %
i H XJ HR 40 Nl W e 14 g I 21 g VA
Items Control group Test group | Test group Il Test group Il Test group [V
JTHE Liver 2.76 £0.83 3.18 £0.44 3.39+0.88 3.44 £0.41 3.27+0.58
JELHE Spleen 0.32 +£0.21 0.40 £0.13 0.39 £0.20 0.38 £0.20 0.39 +0.14
' F Kidney 0.64 +0.19 0.78 £0.26 0.71 £0.19 0.77 £0.14 0.67 +0.08
xS B EBEXKBHERHNZIN
Table 8 Effects of raffinose on intestinal microflora of minks CFU/g
i H XT 2 el g 12 e 21 IV 40
Items Control group Test group | Test group [l Test group Il Test group [V
jt%ﬂ:.a_ . A 9.03 £7.33 5.62+7.10 4.19 £4.79 1.24 £1.06 2.18 £0.91
Escherichia coli ( x10")
2| g
zL@aﬂ:ﬁ. 5 3.00x1.61 4.32 £3.59 1.37£1.65 2.01 £2.89 0.63 £0.59
Lactobacillus ( x10”)
WU T
AT i 3.83 +£1.85" 16.76 £11.08°  12.10 +1.80® 3.93+6.17" 1.04 +1.41°

Bifidobacterium ( x10*)

2.5 RAFRERMEXS KR ME G fE AR A 200

HIZE 9 L S AUKSR S B EA  HEH .
BRE I \C3.C4 M IgM & R0 & 257 (P >
0.05) . s I 4L A9 I3 TIgA & Bl 2 3% Hm T
XA GRXH VAL (P <0.01) , Bl 25 A okF AR SR OBl 4
IR B, L TgA &R BT, R V4l S
xR JC 22 5 (P >0.05) 5 1fL{i 1gG 548 DX
MR o e, 1 I 4 e i, 2 S 2 ) 25 5 3 (P <
0.05) , HABLA H] 22 5 A B3 (P >0.05) . 4K
SR TT4 A TT3 & A w5 T x4l =
EFARE(P>0.05),

30
3.1 IRAFR B AR KGR A K AR O T

AR B30 5 R TSR, VR AR (% SRR A 3
AKFRT- H R B bt A 3 1 RT RE R e T AR R A

R A TR AN IR, e AL — E 2 B L 42 v 1) AR
(O3 P, (K B0 A SR B AT $ o A ORFIRER
BlEXE K SH A4 7 2 H 48 T 3% R, (HA S Y
Rt EHET R, VR IR [ ) S AR
BRI X 7K 3 14 - 2 4 B TG I 25 2 0, X2 H
1A AN )RR M R L AH 2 R L v e
WFFEFRW], A0 0. 1% F1 0. 3% FFFAR 2R W 25 w] A%
WP 21 M 42 H Ok AT R 3 T 4R
SIS S B A TR PR B SR A X U 4 47
BRI H I EA B F RS, S8 LR
R UL AR AF IR WA 2 v sh Py 38 S 1R
{HINS AR AR BSR4 2253
3.2 MHREEXNKBEFYEE LRGN
A

PR AS T 36 45 R AT R, e RS A e R SR A X
AKSH A IR QL RE R A B AR T AL R
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ST A A 45 A5 1 T S 25 52 0 5 PR R A SR
ANBESR R K SH X E IR W R AT AL R T R AR
b7 0 114 D AT T i DR g A e AR R 2 — b A T
Py Js, FEASRERHLIR 23 e AR, i HBE 0 i 18 s B
PR B R (8 0 Bl 2 1 A0 A B gk I

AN SN NG LA IPNGR I 3 NN
PRIRS 6F 35 IR T 1) ) T 8 3 B v 2 1 L A A
BRI AL, SARK IR 25 R A TA], 5 R AT AR 2 AN
I7] By 9 365 AN IR SRR 4 R I LA [ o

x99 WAAREEABNLERRIERNNT

Table 9 Effects of raffinose on serum immune indices of minks
gE| X 2] R 14 w14 e 21 RV
Items Control group Test group [ Test group [l Test group [l Test group [V
MM TP/(g/L) 80.72 +10.07 79.30 +4. 37 78.17 £2.20 84.32 +10.86 84.08 +6.14
H&EE ALB/(g/L) 32.60 £3.99 32.77 +3.12 35.87 +3.50 34.40 +2.30 35.02 +0.97
ERB# 1 GLB/(g/L) 48.12 £9.75 46.53 +6.37 42.30 £3.86 49.92 +11.62 49.06 +5.98
T RRE N A IgA/(g/L)  0.023 £0.008™  0.043 £0.013"% 0.040 £0.006% 0.032 +0.009***  0.024 =0.009*
PEIRE 1 G 1gG/(g/L) 2.70 £1. 06" 2.12 +£1.03"™ 1.89 +0.88" 1.31 £0.66" 2.29 +0.94%
HEEREE M IgM/(g/L)  0.59+0.13 0.57 +0.16 0.56 +0.36 0.54 +0.18 0.52 +0.21
#MA& 3 €3/(mg/mL) 0.015 +0.001 0.010 £0.006  0.010 £0.006  0.012 +0. 007 0.010 +0. 007
M 4 C4/(mg/mL) 0.068 =0. 022 0.058 £0.019  0.077 £0.022  0.073 £0.022 0.078 £0.027
T'D'T?/ﬁfﬂniff/ﬂimﬁm 0.85+0.28 0.94 +0.09 0.91 +0.15 0.94 £0.12 0.97 £0.09
MHDR R ZE TT4/ (nmol/L) 17,84 +2.82 20.77 £2.23 19.66 +2. 54 18.07 £2.87 21.10 £2.78

3.3 MIFEREKBREREAIIN

JFFIE 2 R P ) L, O A P B R A AR
aEZ—, b —E R e, ke i
PR B R B S e B, AT o 25 e AL o B g AL A
TR T o B E A BEAS D BE I A BRI, £ LA BR
PRI ™ 4 S S 88 2 ) B2, B AOOK 23 A
oA FP T, PRUEBILAAR PN PRI R, T PR A
FRULIE #2470 AN IRIR v, T AR5 T Al e {1 2R
Xt ARG 4 T HEE R AR S O i 804 TG {2 = R i i
BN TR AT SROBE AN 52 Wi K S B I K 7, A
R kAR B 57 22 T, 45 P9 3 JR] R R T AIG
TROBH 5 4R T DX 0 A E 45 K, 5 AR A R
AT s PR R 2 DR A A T 2l 4 ok A [ A8 R
14 S I AN [ 11
3.4 IBAFEREXNKBHERENZ N

ARG A5 R AR W], AR AN 0. 5 g/kg MR
SEPERE 2. 25 4 vo /K B i T8 A SUBCHT 1 ) B0k, A
WA K S 308 0 KB FF TR R R e T 2
WFFEAT L ARRF I Al S 2E ] 23 H O RS
R FF T 11 S0 s 2 R B B, K AR
TR 5 W AR AR MR A 0 5 B 9 R W T e R
AR N DB AT T I 0 5 VP R 2 R R
W, SEARORE AT I 25 R IO 75 08 45 1 T3 R A 1 4

B, S AR 0 4 P P OB T T R, R s 2
FEFRWL, U0 H B SR B S XS i N BUBCR TR 4L
R FEE T4, LIRFEFEAR AR 45 R
AR B AT, Bl AR R RO IS i Y
G, 3 PN SUBEAT T 1 e o R, U T 4
/U PR R AR SR W A e o XU T T 48 4 1) RO
AN IR 2 PR RF AR SRR B 2 400 ) DOUBE AT T ey 384
B BRVE b, H AR R IR RO AN BE B A AL A
B S A 5o W O %, WAL, A
R R SR BE R B T I iE N, e — 2 R b
SEIN T T A RRORE G 5, AT AT BE 4R N A
YI)5 & I, Wi g 38 AR D R A A XA 458
AT — IR RS
3.5 RAFRIRMEXS KSR ME SR fE AR A R A0
TBEERER 1t R AN & S ) — R
PUARIEPE M BREE B, A7 A5 T HLAR 09 198 A3 o
ST A A I | SR BRE B E RN
R B RE , ML P AR B BR AR R AR A
FAILAA 9 138 0 5 T BE AR 25, TgA [ 1gG Al IgM
JEAGRIR NG 3 Fh LR EREH . C3 2—Flh
TPRES R B2 —BREH, i o A1 B 2 SR JIKEELL
Mo C3IEAMRR G M P & ik 2, R AR
FRFNS5 e R A B0 O HE W) L, A S — ol 2 I A
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RN EH. C4JE—FZI6E 1 - BREH. FE4b
R MR TG L, C4 BkMA 1s(Cls) 7K ff by b
ik 4a(Cda) FMA 4b(Cadb) , ENTHERMATE 1L A2
PEFWE B 1k B A Y U0 AR ORI B 4E O T
RYEEH . MU RIE 2R (T3) FH R IR R
(T4 ) 2 vl FOIR R 43 6 1 FROR IR S8 3%, ZEMLIR N A
IEH AR, ZHEWAAE—EN AR, RBH
ARIR VLR IR LA R AR E F2 P AR K . A
TG 25 5 R, )RR S AR AT IR SROB RE £ = K SR
M H TgA By & i, BRAK IS 1eG 1Y &, 1
N IR A6 OB BB 2 0 L P R B
7R AR AT G SRR S In B8 0.5 g/kg I i T H
TgA & BE3R & B3, T IS H 1gG & B RRER
I3 N 0 AT 4R R v R e Bk R
Eri SR AL G e AR 7o AROFT AR ZROBE  S in
KERIMTEH C3.CA F T FH ., R
2GR ok L W], B RN AR S TR R M
W IgA & X C3.C4 F o i 5,
5ARRE MR8 ARG d, ra ik g m
TT3 1 TT4 & &3 m T R4l H2E S R &,
AL T A A ARG AR 4 A

4 & it

O ¥ T f2 AR AR SR BE 4035 7K 31 1 7R
LEH MR LA S RE Sy, X AR KRR RE VB SR Y
FRAHACACH A B R RO A R

@ L5 A TR AR , 2K 5 )R b R RF AT SR
HIBIEN 0.5 g/kg,

S % Lk -
[ 1] MV, A0 SRR, 5 MR IR R LY ). P AR

[2]

[10]

[12]

[13]

FEHNT.,2007(1) :34 - 36.

HYMOWITZ T, COLLINS F I, PANCZER J, et al.
Relationship between the content of oil, protein, and
sugar in soybean seed[J]. Agronomy Journal, 1972,
64:613 —616.
IR, WA )
fTF & T BAR LT ] v [
54 —57.

JEI &1, AR, F8 30U 2. AR AR SR ——H A
BT OLL T ] AR Sl E ,2010(12) :39 —41.
Wt o, AL R, 4 B, 2. g A 3R R SR ACBE X £
BRI SRACR T ] f k5 7 4, 2008(8) 57 - 58.
SR DL TR i K ARDRE B A I B R [M ] dE 5t
Al R R, 2003.

F YL RSB XTACH B R SR BOR [T ] 1R
%,2009(1) .26 —27.

T AR, A AT, A5 R XS PR A A AR A
AEFEPERE AN N 18 R [T ] R
2011(5) :7 —10.

EYRRL, 1 RNE, B, S AR RANE XS W 0 A7 5
AR RE i R S S B KR R RS ]
= & P £ ,2006(5) 23 - 7.

FRAREZL. R AR SR X P X8 A 7 1 BE L ML ¥R A
i 3 TR 20 [ ML 2 38 3 PRE e AR
b K& ,20006.

BHESE, a7, 5K M , 2. R ELAR SR BB 45 15
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Effects of Raffinose on Growth Performance, Nutrient Digestion and
Metabolism, Intestinal Microflora and Immune Function of Minks

LIU Baiyang' LI Guangyu'* BAO Kun' LIU Hanlu' LI Danli’ GU Dong® ZHANG Tao’
(1. Institute of Special Economic Animal and Plant Sciences, CAAS, Jilin 132109, China;
2. Beijing Zhongmian Ziguang Bioscience Co ., Ltd ., Beijing 100044, China)

Abstract; This experiment was conducted to investigate the effects of raffinose on growth performance, nutri-
ent digestion and metabolism, intestinal microflora and immune function of minks. Fifty healthy male minks
were randomly divided into 5 groups, and each group had 10 replicates and each replicate had 1 mink. The
minks in control group was fed a basal diet, and the minks in test groups [, T, Il and IV were fed the ex-
perimental diets supplemented with 0.5, 1.0, 2.0 and 4. 0g/kg raffinose, respectively. The experiment lasted
for 45 days. The results showed as follows: raffinose supplementation had no significant effects on average dai-
ly feed intake ( ADFI) , average daily gain (ADG) and feed/gain (P >0.05), but there had a trend to im-
prove ADFI and ADG. Raffinose supplementation had no significant effects on indices of nutrient digestion and
metabolism, and organ (liver, spleen and kidney) indices ( P >0.05). The number of intestinal Escherichia
coli in the test groups was lower than that in the control group, but the difference was not significant ( P >
0.05). The number of intestinal Lactobacillus was not significantly affected by raffinose supplementation ( P >
0.05). The supplementation of 0.5 g/kg raffinose improved the number of intestinal Bifidobacterium bifidum
(P <0.05). No significant differences were found in the contents of total protein, albumin, globulin, com-
plement 3, complement 4, immunoglobulin M, total thyroxine ( TT,) and total triiodothyronine (TT,) in ser-
um among all groups (P >0.05). Compared with the control group, serum immunoglobulin A content in the
group supplemented with 0.5 g/kg raffinose was significantly increased (P <0.05), while serum immuno-
globulin A content in the group supplemented with 2. 0 g/kg raffinose was significantly decreased (P <0.05).
Considering above all indices, the optimal level of raffinose in diets for minks is 0.5 g/kg. [ Chinese Journal
of Animal Nutrition, 2013, 25(5) :1123-1130 |
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